

WO 97/34909 - 27 - PCT / FR97 / 0 0 4 9 6 



CLAIMS 



>x . 1 . Process for the isolation in aqueous phase of a 

5 nucleic material present in a sample, comprising a step 
of\ adsorption of said .nucleic material onto a 
particulate support, zed — ±-ft — that> : 

* according to a oo - callod- step (a) for 
producing the adsorption reagent, an adsorption reagent 

10 is available which comprises a sol consisting of an 
aqueous continuous phase and a discontinuous phase of 

r'l the particulate support which comprises a 

\ functionaliked, particulate polymer, said polymer being 
obtained by polymerization of (1) a first water-soluble 

15 monomer of aciylamide or of an acrylamide derivative, 
(2) at least onk cross-linking agent and (3) at least a 
second cationic \and water-soluble functional monomer, 
said polymer having a predetermined lower critical 
solubility temperature (LCST) which is between 25 and 

2 0 4 5 ° C , \ 

* according \to a . so-called - step (b) for 
bringing into contact, the adsorption reagent is 
brought into contact with the sample containing the 
nucleic ma t e r i a 1 , 

25 * according to a corcallod - adsorption step (c), 

for the bringing into contact according to (b), at 
least one of the following parameters for the reaction 
medium is chosen: 

- pH at most equal to 7, 

30 - ionic strength at most equal to 10" 2 M, 

- temperature less than the LCST of the poly- 
mer, 

* according to a - jo call ed- separation step (d), 
after having optionally observed that the adsorption 

35 has taken place, the discontinuous phase is separated 
from the continuous phase, and 

* according to a ■ so-callod desorption step (e), 
the nucleic material is dissociated, by desorption, 





L- . - 2 8 - 

l J from\the particulate support by increasing the ionic 
strengtl^up to an ionic strength greater fj na A M. 
2. Process according to Claim 1 ,^ cnarao toriz ed — irr 

— fe hat for the desorption step (e) , at least one of the 
5 parameters selected from the pH and the temperature is 
in addition varied as follows : 

- increase in the pH up to a pH greater than 7 , 

- increase in the temperature up to a tempera- 
ture greater than the LCST of the polymer. 

10 3. Process for the isolation in aqueous phase of a 

nucleic material present in a sample, comprising a step 



20 



of \ adsorption of sa^d^^nucleic material onto a 



particulate support, ^^a'r deter i zed in — that - : 

\ * according to a so - called 1 step (a) for 
15 producing the adsorption reagent, an adsorption reagent 
is available which comprises a sol consisting of an 
aqueous continuous phase and a discontinuous phase of 



'/ the particulate support which comprises a 
f unctionalized a particulate polymer, said polymer being 



\ 



obtained by polymerization of (1) a first water-soluble 
monomer of acryla^mide or of an acrylamide derivative, 
(2) at least one ckpss-linking agent and (3) at least a 
second cationic and\ water-soluble functional monomer, 
said polymer having \ a predetermined lower critical 

2 5 solubility temperature \(LCST) which is between 2 5 and 

4 5°C, 

* according to \l -do call e d - step (b) for 
bringing into contact, the adsorption reagent is 
brought into contact with tl^e sample containing the 

3 0 nucleic material, 

* according to a- go - call e d " adsorption step (c), 

\ 

for the bringing into contact Recording to (b) , an 
ionic strength at most equal to l6\ 2 M is selected for 
the reaction medium, 
35 * according to a— &e — called separation step (d) , 

after having optionally observed that, the -adsorption 
has taken place, the discontinuous phase is separated 
from the continuous phase. 




\ J 4. Process according to Claim 3, ^character is 



A 

^Mrtr, aacor-ding — to — febe— ads orpti o n — s££tp_ ~ic4-> for- - th e- 



^bri^agXag--^nH to cont a c t — ac_Cjardiftg--te — t&K at least one of 
the following parameters is in addition selected for 
the reaction medium: 

- pH at most equal to 7 , 

temperature less than the LCST of the 

polymer . 

tyyT 5 j - Process according to any — — Claim^ 1 — 

10 ^lar^c^Qriaod in — tha t- the particulate support consists 
of a f unctionalized particulate polymer obtained by 
polymerization of (1) a first water-soluble monomer of 
acrylamide or of an acrylamide derivative, (2) at least 
one water-soluble cross - linking agent and (3) at least 
15 a second cationic and water-soluble functional monomer, 
said polymer having a predetermined lower critical 
solubility temperature (LCST) which is between 25 and 
45°C, preferably between 30 and 40°C. 
fl — - 6 „i ' Process according to -any — e>T*e — Claims 1 -to — 4t~ 

e i - i zed i« that - the particulate support 



comprises, in addition, an organic or inorganic core, 
completely or partially coated with said particulate 
polymer, said core not modifying the adsorption 
properties of the polymer in relation to said nucleic 

25 material. utimUA 

7. Process according to Claim 6, -oharac t e n z e d — tt- 
-that 1 the core is a polystyrene core. 

8 . <j "Process according to Claim 6 -er ^hr- 

^ cnaf^cteiized — if* — that - the core comprises a magnetic 

3 0 ^compound. . , 

9^ Pmcess * according to /v ^tt*Y — ene — erf — t±te — p recedin g* 

f A - ^aiiftp -, j^haractcrized in tha t at least one probe and /or 

one pricier capable of specifically hybridizing to the 

nucleic maNt^erial is added to the sample before step 
z ■ ■■ \ 
""'3 5 (b) , or to th^ reaction medium after step (b) , and in 

particular after \step (c) or step (d) . 

10. J , , "Process according to -any — e**e — of Claimfc 1 -to 8~T 
- enftrQccori z gd , i n — that : 




- 30 - 

* according to (b) and (c) , the adsorption 
reagent is brought into contact with the nucleic 



material consisting of a probe or a ^ primer r ■ in order to 
obtain a hybridization reagent, 
5 * according to {b' ) , after having optionally 

observed that the adsorption has taken place, and 
separated the hybridization reagent from the reaction 
medium, said hybridization reagent is brought into 
contact with a medium containing at least one nucleic 
10 acid or nucleic acid fragment, under suitable 
conditions for the hybridization or the extension of 
the primer/. 

11 . Process according to - any — e«e — erf — the — p re c eding - 

- claims , ffiiarac tori nod — ift — fcfcert the LCST of the polymer 

A 

15 is between 30 and 40°C. ^/^i/^ / 

12 . Process according to ^**f — — — the — p re c eding 

jsJrerrms-; Wr^A^t^r\ 7^d — i« — that the first monomer (1) is 
A 

selected from N-alkylacrylamides and N,N- 

dialkylacrylamides . 
20 13. Process according to Claim 12, characterized in 

that the first monc/mer (1) is selected from 
N-isopropylacrylamide, / N-ethylmethacrylamide , N-n- 
propylacrylamide, / N-n-propylmethacrylamide , 

N-isopropylmethacrylamide , N-cyclopropylacrylamide , 

2 5 N , N-die thy 1 aery 1 amine , N -methyl -N-isopropylacrylamide , 

N-methyl-N-n-propylacrylamide , the first monomer being 
preferably N-isopropylacrylamide (NJPAM) . 

14. Process - according to .a ny o ne — o£ — fe^e — preceding ■ 

bUl l£i£tu ^ 

rl ai - m r »y ^-e narac t er i s cd — in — that - the second 

3 0 monomer (s) (3) are selected from the^^a^r^ 

methacrylic derivatives, 2 -aminoethylmethacrylate 

chloride (AEM) , ^J^fee — N-vinylpyr idine derivatives, __ti*e— 
trialkylammonium derivatives and „_tlie — isothiouronium 
chloride derivatives . . / 

35 15. Process, according to any — onfi o£ — tire preceding * 

-c laims , eh r ar 4r« — that - the water-soluble- cross- 
linking agent (2) is coloctod from > N,N- 

methylenebisacrylamide (MBA) / ethylene glycol 

' A 

dimethacrylate . 







17. ' Process according to Claim 3, 
Jth^fe it comprises, 




- 31 - ^A/- / 

Process according to -arty — ^f*e — o£ — fc-h-e — preceding 

iWa^kc^eriiiod that the polymerization 

initiator is selected from the water-soluble neutral 
cationic initiators such 2,2'- 

__c\. 1 1 c d ■ desorption step according to which the nucleic 
material is dissociated, by desorption, from the 
10 particulate support by varying at • J^east ,one of the 
parameters selected from theT^^^^^ren^tnT p**r pH and 
^irh^" temperature, as follows: 

- increase in the ionic strength up to an ionic 
strength greater than 10" 2 M, 

15 - increase in the pH up to a pH greater than 7, 

- increase in the temperature up to a tempera- 
ture qreater than the LCST of the polymer. 

18. Process according t/o ^ a ny — en=*e — — tJaa- procoding 

b tldiill^ ; characterized in /hat the separation step (d) 
20 is performed by a / technique selected from 
p-" centrif ugation, f/ltration, precipitation, 

sedimentation, and the /application of a magnetic field. 




